Conformational changes in muscarinic receptors may produce diminished cholinergic neurotransmission and memory deficits in aged rats.
Both clinical and laboratory studies suggest that age-related memory deficits may be due, at least in part, to disturbances in muscarinic acetylcholine (mAChR) receptors. In order to further evaluate this premise, the present studies examined the electrophysiological responses rates of hippocampal pyramidal cells to iontophoretically applied ACh in young, middle-age and aged animals. The relationship between age and muscarinic agonist and antagonist binding in the hippocampus was also examined. In addition, possible age-related changes in receptor-effector coupling were assessed by determining calmodulin levels and the activities of phospholipid methyl-transferase I and II. Analysis of electrophysiological data showed selective age-related decrements in the ability of ACh to alter burst rate but not simple spike rate. These age-related decreases in the efficacy of ACh to increase burst rate were not paralleled by decreases in mAChR density as assessed by 3H-QNB binding, but they were temporally paralleled by age-related changes in the ability of oxotremorine to inhibit 3H-QNB binding. In the young animals, the resultant Hill coefficients derived from these analyses approached 1, while in the middle and old aged animals, the Hill coefficients deviated significantly from 1, indicating the possible existence of 2 or more receptor states with differential affinity for oxotremorine in the 2 older age groups. When carbamylcholine was used to inhibit 3H-QNB, these complex binding patterns were seen even in the young, since carbamylcholine induces conformational/orientational changes in the mAChR while oxotremorine does not.(ABSTRACT TRUNCATED AT 250 WORDS)